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Abstract
Evaluating remote economic benefits of watershed-scale
acid mine drainage restoration
Rachel Pell
In 2011, the West Virginia Abandoned Mine Lands and Reclamation Program (WVAML)
implemented a watershed-scale restoration project in Three Fork Creek, a 103 square-mile watershed in
rural West Virginia impaired by acid mine drainage (AMD). This was accomplished through the
installation of four in-stream lime dosers in 2011. Due to the great capital investment in the restoration
of Three Fork Creek and an interest in applying this watershed-scale approach to other watersheds
throughout West Virginia, it is of great interest to demonstrate the successes of this remediation. It has
already been demonstrated that the watershed has visibly improved and is rebounding ecologically.
Water quality has improved dramatically and dissolved aluminum concentrations have decreased by
almost 98% (USEPA, 2016). However, it is difficult to quantify the economic benefit of watershed
restoration due to the remote and non-market values associated with it. This is especially difficult and
understudied in small rural watersheds that lack an established recreation-based industry. This study
focused on property value as a remote benefit of watershed restoration to address the gap in current
research. We conducted a spatial analysis of assessed property values in Three Fork Creek after ten
years of watershed-scale AMD treatment to find changes in streamside property values over time due to
environmental improvements. On average, property values increased 85% throughout the watershed
during the study period. Property value changes increased positively as areas were focused closer to the
stream. The change in property values was greatest within the 0.25-mile buffer at 181%. The results
demonstrate the ability of watershed-scale remediation to produce local economic benefits, including
remote benefits in Appalachia. This study furthers the growing research in quantifying successes of AMD
remediation, as watershed-wide treatment of AMD is unique to the past few decades. Further research
that could be accomplished utilizing the results from this study includes quantifying the total economic
benefits post-AMD remediation, developing more accurate models to predict the total economic
benefits expected from AMD remediation in small rural watersheds, and further analyzing the
relationship between property value and water quality.
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Introduction
Acid Mine Drainage
Coal has been mined in the Appalachian Mountains of West Virginia since the mid to late 1700s
(Ziemkiewicz et al., 2021). Mining practices began as underground pick and shovel operations then, with
further developments in technology, shifted to surface mining (Ziemkiewicz et al., 2021). Surface mining
in steep landscapes is called mountaintop removal mining with valley fills. To extract surface coal,
operators harvest overlying forests, dismantle bedrock with explosives and heavy machinery, and
remove as much as 300 meters of overburden (Griffith et al., 2012). Mountaintop removal mining
generates large quantities of leftover mine spoils and dramatically alters surface topography and
vegetation (Pericak et al., 2018). Extensive surface mining since the 1970s has depleted most of the
surface mineable coal in Appalachia. Today, most active coal mining in Appalachia is underground
mining utilizing continuous miners and longwall equipment (Ziemkiewicz et al., 2021).
Prior to the Clean Water Act (CWA) of 1970 and the Surface Mining Control and Reclamation Act
(SMCRA) of 1977, the impacts of surface mining were largely unregulated. Since SMCRA, mining
companies have been required to minimize disturbances and adverse impacts on fish and wildlife.
SMCRA also established the Office of Surface Mining, Reclamation, and Enforcement (OSMRE) within
the Department of Interior (DOI), which is tasked with regulating surface mining activities and the
reclamation of coal-mined lands. The West Virginia Office of Abandoned Mine Lands and Reclamation
(now known as AML) was established in 1981 to manage the reclamation of lands and waters impacted
by mining prior to 1977, referred to as abandoned mine lands.
The environmental legacy of two centuries of pre-SMCRA coal mining is abandoned mine drainage
(AMD). AMD forms as a result of the weathering of pyrite, an iron sulfide mineral prevalent throughout
coal seams. AMD can be either alkaline or acidic depending on the quantity of acid-generating (pyrite)
and alkalinity generating (carbonate materials) minerals in the coal and surrounding rock (Hobba, 1981).
In the high-sulfur coal region of northern West Virginia, acidic mine drainage is common (Demchak et
al., 2001). The impact of AMD on the pH of receiving streams depends on the stream’s buffering
capacity (amount of carbonate hardness) (Hobba, 1993).
AMD contains large quantities of acidity, sulfate, and heavy metals such as iron, aluminum, and
manganese (Ziemkiewicz et al., 2021). Discharges from pre-law abandoned mine sites continue to flow
so long as pyrite remains. Two centuries of coal mining in the Appalachian basin has produced
thousands of sources of AMD. Most of the mine drainage entering the Monongahela River, a 7,340
square mile watershed spanning West Virginia and Pennsylvania, comes from deep mine openings or
surface mine seeps at abandoned mine sites (Sams & Beer, 2000; USACE, 2012). In West Virginia alone,
nearly 2,500 miles of stream are impaired by AMD from abandoned mine lands (WVDEP, n.d.).
In-stream effects of AMD pollution include pH impairment, metal impairment due to dissolved metals or
metal sedimentation, and increased total dissolved solids (TDS). In the Appalachian basin, over 5,000 km
of streams are impaired with acidity, metals, or sulfate (USEPA, 2015). In the Monongahela River Basin,
19% of stream miles are estimated to be acidic (WVDEP, 2016). The altered chemistry of downstream
waters can cause biotic communities to shift to more tolerant communities (Pond et al., 2008).
Acidification (Krueger & Waters, 1983), metal precipitation (Wellnitz et al., 1994), and increased salinity
(Cianciolo et al., 2020) have been shown to reduce overall macroinvertebrate abundance and diversity.
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Fish communities are affected indirectly by reduced macroinvertebrate populations as a food source
and directly by decreased survival rates due to acidification (Baker et al., 1996). Certain species, such as
brook trout, are especially vulnerable due to high sensitivity to acidification and their headwater habitat
coinciding with areas rich in coal (Herlihy et al. 1993). Additionally, few fish species can tolerate even
small concentrations of dissolved iron and aluminum (Greig et al., 2010).
Treatment of AMD consists of neutralization of acidity and precipitation of metal ions. In most cases, a
variety of alternative treatment methods can be employed to meet the needs of the specific AMD
conditions and chemistry of the site. Flow, acidity, alkalinity, metal, and dissolved oxygen concentrations
are critical parameters that vary from source to source (Skousen et al., 2016). Treatment may be
‘passive’ or ‘active’ depending on the scope of the project and the chemistry of the AMD source. Passive
treatment is typically utilized in less severe cases of AMD or due to the constraint of resources required
for active treatment. Passive systems utilize naturally occurring biological or geochemical processes,
sometimes in concert with each other, with common components including constructed wetlands, open
limestone channels, and limestone leach beds (Skousen et al., 2016). Active treatment utilizes
continuous additions of alkaline chemical reagents to neutralize acidity. Active treatment systems vary
from in-stream lime dosers to more expansive treatment systems consisting of an inflow pipe or ditch
diverting the AMD into the system, a chemical doser, a settling pond to capture precipitated metals, and
a discharge point to the receiving stream (Skousen et al., 2015).
After its reauthorization in 2006, the West Virginia Abandoned Mine Lands (WVAML) Program
established the goal of maximizing statewide recovery of cold and warm-water fisheries in AMD
impaired watersheds by utilizing a watershed-scale treatment approach (Petty et al., 2008). This
approach, as opposed to the typical approach targeting individual sources and stream reaches, is
necessary due to the extent and costliness of remediation (Petty et al., 2008). The watershed-scale
approach prioritizes strategic planning to achieve significant improvements while targeting a smaller
percentage of the problem sources.

Remediation of the Three Fork Creek Watershed
The Three Fork Creek Watershed is located in Northcentral West Virginia with portions in Monongalia,
Preston, and Taylor Counties (Figure 1). The watershed drains an area of 103 square miles lying within
the Appalachian Plateau physiographic province (USACE, 1997). As shown in Figure 2, land use within
the watershed is primarily farming and mining and the upstream reaches of Three Fork Creek are
bordered with woody riparian vegetation (USACE, 1997). Three Fork Creek’s major tributaries are
Squires Creek, Fields Creek, Birds Creek, Laurel Run, and Raccoon Creek. Three Fork Creek flows
approximately 19 miles before draining into the Tygart River at the town of Grafton, WV, just
downstream of the Tygart Lake dam. The confluence of the Tygart and West Fork Rivers forms the
Monongahela River, which flows north into Pennsylvania before draining into the Ohio River.
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Figure 1: Location of the Three Fork Creek Watershed.
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Figure 2: Land use within the Three Fork Creek Watershed (NLCD 2016).
Extensive pre-SMCRA coal mining was conducted within the headwaters of Three Fork Creek in the
Upper Freeport coal seam. This left behind 124 abandoned mines (USACE, 1997) and approximately
9,100 acres of mine pools (USEPA, 2016) within the watershed. Headwater tributaries Birds, Raccoon,
and Squires Creeks, as well as the mainstem of Three Fork Creek were left impacted with AMD. In 2004,
the West Virginia Division of Natural Resources determined that Three Fork Creek was the secondhighest contributor of AMD in the Monongahela River system (USEPA, 2016). Historically a warm water
fishery, only 5 km of approximately 40 km of historically fishable water remained (Petty et al., 2008). In
fact, Three Fork Creek was so badly impaired that it contributed to a fish kill in the Tygart River during a
period when there was low flow from Tygart Lake and high flow from Three Fork Creek (USACE, 1997).
4

Streams that do not meet water quality standards are placed on a statewide list of impaired streams
called the 303(d) list. In 1996, Three Fork Creek was placed on the 303(d) list for not meeting the water
quality standards for metals and pH (USEPA, 2016). In 2001, a total maximum daily load (TMDL) was
approved to address the aluminum, iron, manganese, and pH impairments in the watershed (WVDEP,
2002). The TMDL determines the pollution reduction needed to meet water quality standards in Three
Fork Creek and allocates load reductions necessary to the sources of the pollutants. In 2006, a
Watershed Based Plan (WBP) was approved for the Three Fork Creek Watershed (Pavlick et al., 2006).
The WBP set the goal of improving water quality and removing these streams from the 303(d) list.
A 2008 analysis of various treatment scenarios for the Three Fork Creek Watershed determined that
strategically placed in-stream lime dosers would maximize remediation and fisheries recovery (Petty et
al., 2008). In 2011, WVAML implemented this watershed-scale restoration project by constructing four
in-stream dosers in impaired tributaries of Three Fork Creek. The dosers provide enough alkalinity to
neutralize the high level of acidity in Three Fork Creek. By raising the pH, the dosers have also facilitated
the precipitation of dissolved aluminum. Dissolved aluminum concentrations have decreased almost
98% on average before and after construction of the dosers (USEPA, 2016). Three Fork Creek was
removed from the 303(d) list for dissolved aluminum impairment in 2014, now meeting state standards
(WVDEP, 2014). The physical appearance of Three Fork Creek has also improved since the dosers went
online. Iron staining is slowly disappearing in the mainstem as well as the lower reaches of Raccoon
Creek. Embeddedness and sedimentation, a concern of in-stream dosing, was observed to have had no
change in downstream sites and increases only nearest the dosers as a by-product of treatment
(WVAMLR, 2019).
Restoration has also improved conditions for biological life, evidenced by increased populations of
fish and benthic macroinvertebrates. Macroinvertebrate Genus Level Index of Most Probable Stream
Status (GLIMPSS) scores are approaching reference conditions in treated sites and are showing increases
in EPT values (Long, 2019). Fish diversity is also greatly improving in treated sites. In a 2012 survey,
1,605 fish representing 21 species were found, compared to the single fish found during a preconstruction bio-survey (USEPA, 2016). Despite these improvements, there has not yet been a full
recovery of a functional fishery within the watershed, which may be attributed to a lack of a regional
species pool (Long, 2019).

Valuating Watershed Restoration
AMD treatment systems are expensive to construct and maintain. One estimate shows that full
remediation of AMD in West Virginia could be expected to cost $1.74 – 4.45 billion over a twenty-year
period (WVWRI, 2008). In Three Fork Creek, the installation of four in-stream dosers cost $750,491.
After the initial implementation, continued funding at the average annual rate of $176,673 is required to
operate and maintain the dosers (USEPA, 2016). Cost-benefit analyses are often utilized in decision
making to find the most economically efficient option (Thurston et al., 2009). Petty et al. (2008)
completed a cost-benefit analysis to determine the most cost-efficient treatment option for Three Fork
Creek. Utilizing projected recovery of the fishery as a valuation method, they determined a Net Present
Value (benefit minus cost) for each treatment alternative. The recommended treatment option had the
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greatest NPV ($700,000 after twenty years) and utilized four strategically placed in-stream lime dosers
to accomplish restoration.
Due to the expensive nature of AMD remediation, stakeholders often seek economic benefit
justifications before initiating a project. Economic benefits of AMD restoration include market values,
such as recreation and tourism-based spending and decreased cost of water treatment, and non-market
ecosystem and individual benefits. However, dollar benefits of restoration are difficult to quantify.
Economists and ecologists have very different approaches, utilizing different languages and models
(Hall, 1992). Many important benefits of improved water quality are not attached to a market value,
including ecosystem services, biodiversity, existence and bequest values. Furthermore, it is difficult to
put a price on the inherent value of an intact ecosystem (Holl & Howarth, 2000). To capture total
economic value, researchers would need to use both market and nonmarket values and several models
requiring detailed, sometimes costly data (Wilson & Carpenter, 1999). Therefore, most researchers
utilize one valuation method as a surrogate for total economic benefit. The most appropriate method
depends on availability of various types of data, size of study area, and site-specific economic and
biophysical characteristics.
One common method of valuation is the hedonic modeling approach. This approach estimates the value
of a good by breaking it down into its constituent characteristics and obtaining the contributory values
of each. Hedonic pricing models have been employed in a variety of applications to estimate prices of
nonmarket amenities, such as water quality, that may be capitalized in the price of a housing unit or
property (Michael et al., 1996).
Cross-sectional hedonic pricing methods are often utilized to compare the price differentials between
properties along streams, rivers, or lakes with differing levels of water quality, while controlling for other
property characteristics. Generally, people will pay more, all other characteristics being equal, for a
property on a lake with high water quality than they would for a property on a lake with poor water
quality (Michael et al., 1996). Cross-sectional hedonic models often compress a multitude of water
quality characteristics into one specific water quality indicator such as dissolved oxygen (Kauffman,
2019) or secchi disk transparency (Boyle et al., 1999; Michael et al., 1996). Williamson et al. (2007a)
utilized pH as an indicator of AMD impairment in a hedonic model to find that houses located within a
quarter mile of an AMD-impaired stream sell for 12.2% less than an otherwise equivalent house in the
Cheat River Watershed. Epp and Al-Ani (1979) utilized a hedonic model to find the effect of water
quality on rural residential streamside property values in Pennsylvania and concluded that pH and
owners’ perceptions of water quality significantly affected the value of adjacent residential properties.
Increases within the normal pH range (6.5-8.5) increased value to property owners, possibly due to
permitted additional recreational activities, while increases in pH below the normal range (3.7-5.5) did
not (Epp & Al-Ani, 1979).
Time-series hedonic pricing methods can be used to find changes in property values over time due to
environmental improvements. Rich and Moffit (1982) compared property values within the riparian
zone of the Housatonic River area over time to determine economic benefits of large-scale pollution
abatement programs, finding a post-abatement property value increase of $37 per occupied acre. Lewis
et al. (2008) utilized a time-series hedonic approach to determine that dam removal decreased WTP to
be away from the dam by almost $2,000 on average per homeowner. Due to the amount of time
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needed to realize significant water quality changes, there are few examples of time-series hedonic
pricing methods in the literature. To our knowledge, there have been no studies that employ hedonic
pricing before and after watershed-scale restoration of AMD.
Other approaches such as contingent valuation and travel cost methods are utilized to quantify
economic benefits expected from increased recreation and tourism (Collins et al., 2005; Hansen et al.,
2010; Englin et al., 1997). This method is very useful in watersheds with current or potential recreational
use. However, it is not an appropriate method to accurately capture economic benefits in smaller
watersheds without much potential to capitalize on stream recreation. In some cases, recreational data
may be used in addition to other valuation methods. Phaneuf et al. (2008) created a new revealed
preference model integrating property value and recreation data to find that proximity to water
resources, access to recreation sites, and the water quality at these sites are all positively related to
property values.
The benefit transfer method utilizes data generated through other methods, such as hedonic pricing or
contingent valuation, to quickly provide gross estimates of economic benefits. In this approach, outside
benefit value data is applied to the area of study to save time and money. Utilizing the benefit transfer
approach, Strager and Petty (2021) estimated that on average across the region, AMD restoration is
expected to render a benefit of $14.44 per person per day as well as a willingness to pay for fishing of $6
to $95. Williamson et al. (2007b) found the value of AMD remediation in the Cheat Watershed
(Monongalia and Randolph Counties) to be $1.4 – 8.9 million using benefit transfer. Though it is
acceptable for gross estimates of recreational values, the benefit transfer approach is often criticized for
lack of accuracy due to site- and user- specific characteristics (King et al., 2000).
It is inherently difficult to quantify economic benefits of environmental restoration. This is exceptionally
difficult in rural areas without a water recreation or tourism industry. However, this does not mean that
there is not an economic benefit of improving the many Appalachian watersheds that fit this
description. An often-cited remote economic benefit is an increase in streamside property values.
Several economic benefit projection studies have been undertaken in this region, but none have yet
studied realized benefits post-remediation. The Three Fork Creek Watershed provides an opportunity
for a case study analyzing actualized economic benefits.
Now is a crucial time to evaluate the economic benefits of AMD restoration as treated watersheds have
reached the age where full restoration can be quantified, and a large amount of money is expected to
be utilized to implement additional treatment in the next few years due to the bipartisan infrastructure
law. Findings can be utilized as justification for future restoration projects in similar watersheds.
In this study, we quantified realized economic benefits that have been gained from ten years of
watershed-scale AMD treatment in the Three Fork Creek watershed. This was accomplished by finding
changes in streamside property values over time due to environmental improvements. This study
serves as a first step towards a full hedonic study, which controls for other factors that influence
property value, such as lot size and building characteristics.
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Methods
Study Area
The study area is the Three Fork Creek Watershed, a 103 square-mile drainage area located within
Northcentral West Virginia with portions in Monongalia, Preston, and Taylor Counties (Figure 1). All
analyses performed for this study were bound within the geographic constraint of the watershed.

Data Collection
Parcel assessment records were obtained through the West Virginia Property Viewer, a web application
of the WV Property Tax Division and WV GIS Technical Center. Assessed property values from 2010 and
2021 were then geocoded into ArcGIS by creating new fields and inputting the data. The 2010 values
represent pre-remediation, and the 2021 values represent ten years post-remediation. 2010 property
values were adjusted to 2021 dollars to account for inflation using the national personal consumption
expenditures price index (PCE) for housing and utilities via the U.S. Bureau of Economic Analysis (BEA,
2022) using the following equation:
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑠𝑠2010𝑎𝑎 = 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑠𝑠2010 �

𝑃𝑃𝑃𝑃𝐸𝐸2021
�
PCE2010

Where 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑠𝑠2010𝑎𝑎 represents the 2010 appraisal adjusted to 2021 dollars, 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑠𝑠2010 represents
the raw 2010 appraisal, and PCE represents the national housing and utilities personal consumption
expenditure price index.
Only parcels fully contained within the Three Fork Creek Watershed were included in the analysis. Also
excluded from this study were parcels that contained incomplete property assessments for either year.

Analysis
Preliminary calculations were made within the ArcGIS Pro software. The percent change in property
value was calculated utilizing the following equation:
% 𝑃𝑃𝑃𝑃 𝐶𝐶ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 =

𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴2021 – 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴2010𝑎𝑎
× 100
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴2010𝑎𝑎

Where 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑠𝑠2010𝑎𝑎 represents the 2010 appraisal adjusted to 2021 dollars and 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑖𝑖𝑠𝑠2021
represents the 2021 appraisal.

The planar distance from each parcel to the mainstem of Three Fork Creek was calculated utilizing the
Near analysis tool in ArcGIS Pro. Additionally, a series of buffers were created for parcels within 1 mile,
0.5 miles, and 0.25 miles from the mainstem of Three Fork Creek. The average change in property value
from 2010 to 2021 was then compared between the entire watershed and parcels within the 1 mile, 0.5mile, and 0.25-mile buffers.
Parcel data from ArcGIS Pro was then exported and imported into Minitab for statistical analysis. A
Grubbs’ Test was performed to identify and remove outliers from the property value change dataset. A
Pearson correlation test was performed to find the correlation between parcel distance to stream and
property value change.
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Results
Summary Statistics
A preliminary count of parcels fully contained within the Three Fork Creek Watershed totaled 5,972
parcels. However, parcels that contained incomplete assessment reports for either 2010 or 2021 were
excluded. The total number of parcels included in the analysis totaled 5,461 after removing non-values
and outliers. Though parcels classified as Farm made up the largest area of the watershed, the number
of residential parcels far exceeds all other classes at 81% of the total (Figure 3 and Table 1).

Figure 3: Property class distribution of parcels within the Three Fork Creek Watershed.
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Table 1: Property Class Summary Statistics
Property Class
Commercial
Exempt
Farm
Industrial
Residential
Utility
Total

No. Parcels % Of Total
186
3%
218
4%
628
12%
13
<1%
4,409
81%
7
<1%
5,461
100%

Within the watershed, property values increased an average of 85% in real terms from 2010 to 2021
(Figure 4). Property value changes increased positively as areas were focused closer to the stream. The
change in property values was greatest within the 0.25-mile buffer at 181% (Table 2).

Figure 4: Property value changes throughout the Three Fork Creek Watershed from 2010 to 2021.
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Table 2: Property Value Summary Statistics
Location
Watershed
1 Mile Buffer
0.5 Mile Buffer
0.25 Mile Buffer

No. Parcels
5,461
2,593
1,744
1,062

Average % Property
Value Change
85%
107%
143%
181%

The Pearson correlation test showed no strong correlation between distance to stream and change in
property value (r = -0.023; Figure 5).

Figure 5: Pearson Correlation test between distance to stream and property value change.

Discussion
Overall, the Three Fork Creek Watershed exhibited property value increases that may be in part
attributed to watershed-scale restoration of acid mine drainage. It is notable that the average percent
change increased as the buffer moved closer to the stream. However, the calculated parcel distance to
stream does not appear to be a good way to identify stream location influences on property value across
an entire watershed. This may be due to other factors that influence property values more heavily
moving away from the stream. Based on this study, a better method is to compare trends utilizing buffer
distances. The appropriate buffer size depends on the size of the stream.
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Quantifying the economic benefits of environmental restoration is inherently limiting. This study is
based on the premise that water quality improvements will improve property values. However, there
are many other factors that affect property values, including the assessor, locational factors, and
regional economics. The data collected in this study could be utilized to conduct a full-scale hedonic
study accounting for other factors such as lot size, building appraisal, and other property characteristics
for which data is readily available. Additionally, market values could be easily calculated from the
assessed property values for further analysis of economic impact.
For the purposes of this study, only the mainstem of Three Fork Creek was considered, which flows
approximately 19 miles. Due to the nature of the watershed’s strategically placed lime dosers, the water
quality improvements are most dramatic in the mainstem rather than in those treated tributaries and
other headwater streams. However, it must be noted that the entire watershed benefits from improved
connectivity of streams and aquatic populations. Additionally, this study focuses strictly on property
values. There are many other economic benefits of restoration, including fisheries and recreation,
housing sales, and non-market ecosystem services, that were not included in this study. To capture total
economic value, researchers would need to use both market and nonmarket values and several models
requiring detailed, sometimes costly data. Researchers thus typically utilize one valuation method as a
surrogate for total economic benefit. The most appropriate method depends on availability of various
types of data, size of study area, and site-specific economic and biophysical characteristics. This study
utilizes existing parcel data and thus is inexpensive. The largest constraints to replicating this study are
time, study size, and availability of parcel data. While West Virginia provides digital records for each
county, surrounding states may not, and it would not be feasible to replicate this study. Additionally,
geocoding parcel data is time-consuming and tedious, thus this study would not be advised in a large
watershed.
Policy makers can make informed decisions regarding future funding opportunities for AMD reclamation
for the thousands of West Virginia stream miles that have yet to be restored.
The information gained through this project may be utilized by the WVDEP to demonstrate the longterm economic success of their remediation efforts. The project also serves as the first case study of its
kind for rural Appalachian watersheds that lack a developed recreation-based industry. In that context,
the information gained will be a useful tool for those seeking to initiate restoration projects in similar
watersheds in the region. As a case study of a remote economic benefit from watershed restoration, this
study lends itself to further research.

Conclusion
This study presents a method for quantifying a remote economic benefit of watershed restoration via
property value changes over time. The data collected in this study could be utilized to conduct a fullscale hedonic study accounting for other factors such as lot size, building appraisal, and other property
characteristics for which data is readily available. Remote benefits of restoration are especially
important to quantify in small rural watersheds that lack an established recreation-based industry.
Property value changes increased positively as areas were focused closer to the stream. The average
change in property value was greatest within the 0.25-mile buffer at 181%, as compared to 85%
12

watershed-wide. This study furthers the growing research in quantifying the successes of AMD
remediation. Further research that could be accomplished utilizing the results from this study includes a
full hedonic modeling study, developing more accurate models to predict the total economic benefits
expected from AMD remediation in small rural watersheds, and further analyzing the relationship
between property value and water quality.
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